The mode of synaptic linkage in the cerebro-ponto-cerebellar pathway of the cat. I. Responses in the brachium pontis.
Cerebrally-induced responses of pontine nuclei cells (PN cells) were studied in cats anesthetized with pentobarbitone sodium and with the midbrain transected bilaterally sparing only the cerebral penuncles. After stimulating the subcortical white matter, the internal capsule or the cerebral peduncle, mass potentials were recorded from the cut end of fibres in the brachium pontis (BP) and in the pyramid at the level of the trapezoid body. These potentials were regarded as indicating, respectively, the size of an output volley of PN cells and the size of its causative input volley through the pyramidal tract. BP responses consisted of short- and long-latency potentials which were caused by fast and slow conducting pyramidal tract volleys, respectively. The input-output relations for fast component responses took a characteristic S-shaped form resembling those obtained from the monosynaptic spinal reflex. The input-output relations for slow component responses were almost linear. Both fast and slow BP responses were remarkably potentiated after single or relatively brief repetitive peduncular stimulation, but were depressed after long-lasting high-frequency activation. During repetitive stimulation with varied frequencies, fast and slow BP responses showed different patterns of frequency-dependence of their amplitudes. These results suggest the existence of two separate transmission lines with different properties in cerebro-ponto-cerebellar pathways.